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(Received 22 May 1998; accepted 20 September 1999) Abstract -The relationships between testis size, hormone secretion and sperm production were studied during the spring (December) and autumn (May) in rams of two breeds with different breeding seasons and body weights (Corriedale and Australian Merino) maintained on native pastures and under natural photoperiods in Uruguay. Blood samples were collected at 20-min intervals during a 260-360-min period in 13 rams (four Corriedale, nine Australian Merino) during the late spring and autumn. Rams were weighed and testis size was estimated by orchimetry at each time period. Sperm production was estimated during a 2-week period, 2 months before blood collection and during each week following every blood collection. There was no relationship between testicular size and sperm production measured at the same time, nor between live weight and sperm production. In contrast, testicular volume during the late spring was correlated with sperm production in the autumn (r = 0.65; P = 0.02). The autumn serum LH was higher in Corriedale than in Merino rams. LH pulsatility was unaffected by season, but LH pulse frequency tended to be higher in Corriedale than in Merino rams, particularly in the late spring (2.37 versus 1 .56 pulses/6 h; P = 0.08). Serum testosterone concentration was similar in both breeds and seasons. FSH levels were higher in the late spring than in the autumn in both breeds (Corriedale: 2.83 ± 0.48 versus 2.17 ± 0.24 ng!mL-1; Merino: 2.23 ± 0.24 versus 1.88 ± 0.17 7 ng.mL-' ) . FSH and testosterone concentrations during the late spring were positively correlated with autumn sperm production (P = 0.07 and P = 0.03, respectively). In [6] and is also influenced by photoperiod [1, 4, 5, 8, 15, 17] . Spermatogenesis is sensitive to variations in the levels of circulating hormones. There is a positive correlation between the number of renewing g spermatogonia and LH peripheral levels [6] . Furthermore, spermatogenesis has been shown to change with photoperiod [7, 10, I S] . Seasonal variations in daily sperm production [7] and semen characteristics have also been observed, the best semen generally being obtained in the winter [2, 14] . It has been shown that photoperiod has an important effect on production of ejaculated sperm and fertility in rams [3] . In addition, feeding and environmental temperature (according to latitude) may modulate photoperiod effects [10, [19] [20] [21] . Finally, seasonal effects have been shown to differ among breeds [7, 17, 24, 27] . Testosterone was measured by RIA using an anti-T-3-O-carboxymethyloxime-bovine serum albumin antiserum with a previous ether extraction of experimental sera, as described previously [29] . Intra-and inter-assay coefficients of variation were 6.3 and 9.8 %, respectively, for a concentration of 1.6 ng.mL-1 . Sensitivity of the assay was 200 pg-mL-!. (table 1) . The correlation linking LH and testosterone pulse frequency pulses was high in the late spring and similar in both breeds (r = 0.85; P = 0.03; r = 0.84; P = 0.04). In the autumn, this correlation was non-significant (r < 0.17; NS). ).
The FSH concentrations were higher in the late spring than in the autumn but were similar between breeds (Corriedale: P = 0.05; Merino: P = 0.004) ( figure 3 ). In the late spring there was a positive correlation approaching significance between testosterone (pulsatility and mean concentration) and testicular size (r = 0.51, P = 0.07; r = 0.56, P = 0.05). Moreover, FSH levels and testosterone concentrations were correlated with an autumn sperm production (r = 0.51, P = 0.07 and r = 0.61, P = 0.03, respectively).
In the autumn, mean LH levels were negatively associated with testosterone levels and sperm production (r = -0.53, P = 0.06; r = -0. 52, P = 0.06 for Merino and Corriedale, respectively). In contrast, testosterone levels were positively correlated with sperm production (r = 0.74; P = 0.01). During this season the association between LH or testosterone pulses and sperm production or testicular volume were non-significant.
The best multiple correlation which allows the prediction of about 40 % of the variation in sperm production in the autumn, was obtained when testicular size and testosterone levels in the late spring were taken into account (r = 0.66; P < 0.01).
DISCUSSION
The present study confirms previous reports which indicated that Corriedale rams are heavier than Merino rams (76.7-83.3 versus 66.4-68.5 kg, respectively [9, 10] [8, 13, 17, 25, 30] .
Other studies compared sperm production with hormonal secretion [15, 27] [15, 27] , and that rams with higher testosterone concentrations have greater testicular sizes [8] .
In conclusion, the present experiment suggests that LH secretion is not a good parameter to predict sperm production. Late spring FSH concentration is associated with autumn sperm production. And finally, in our conditions (breeds and native pastures), testicular size and testosterone concentration in the late spring may be used to predict sperm production in the autumn.
